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THE ICHTHYOSIS MOUSE: HISTOLOGIC, HISTOCHEMICAL, 
ULTRASTRUCTURAL, AND AUTORADIOGRAPHIC STUDIES OF 
INTERFOLLICULAR EPIDERMIS 
JEFFERY E. J ENSEN, B. S., AND NANCY B. E sTERLY, M.D. 
Divi.~ion of Dermatology, Department of Pediatrics, Michael Reese Hospital and Medical Center, 
Chicago, Illinois, U. S. A. 
Interfollicular epidermis from back and tail of the recessive mutant mouse ichthyosis (ic/ic) 
was studied by histologic. histochemical, ultrastructural, and autoradiographic techniques 
and compared to heterozygous and Swiss S mouse epidermis. In the ic/ic mouse the stratum 
corneum was thickened. the granular layer prominent. and the stratum spinosum hyperplast-
ic. Staining reactions for cer tain respiratory and lysosomal enzymes were more pronounced in 
epidermis of both back and taiL 
Ultrastructural studies of ic/ic epidermis demonstrated excessively clumped tonoftlaments 
and increased numbers of mitochondria. ribonuclear protein particles, and membrane-coating 
granules in the stratum spinosum cells. Dilated intercellular junctions between the stratum 
spinosum and stratum granulosum cells were packed with membrane·coating and amorphous 
material. Profuse keratin-forming structures. abnormally large keratohyalinc granules, and 
persistent mitochondria were seen in the stratum granulosum ce1\ . In the stratum corneum, 
inclus ions were prominent and persisted into the upper layers of cells, which were irregular 
in outline and greatly thickened. 
~o differences in epidermal cell transit time or labeling index were demonstrated among 
the three types of mice. 
Despite numerous studies of the his tology. histo-
chemistry. ultrastructure. biochemistry, cellular 
kinetics. and genetics of the ichthyosiform der-
matoses [1- 10 1. the pathogenesis of these disorders 
has remained elusive. The relative rarity of some 
types of ichthyosis and the difficulties of using 
human subjects for investigation have rest ricted 
research efforts, in large part. to clinical and 
pharmacologic studies. The identification of an 
animal with ichthyosis would facilitate these 
efforts and permit greater latitude in the investiga-
tive approach to the keratinizing disorders . 
A recessive mutant mouse discovered by Carter 
and Phillips in 1950 [1 1] was designated ichthyosis 
because of the morphologic characteristics of the 
skin of the homozygous animal. Additional obser-
vations by Spearman in 1960 [12] were confined 
mainly to histologic studies of the tail skin and 
hair. The ichthyotic tail epidermis was described 
as markedly thickened. with a more prominent 
granular layer than normal and a rigid stratum 
corneum in both follicular and scale regions. Sec-
tions treated with DNase and stained with thio-
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flavin T were interpreted as demonstrating a 
higher than normal cytoplasmic RNA content 
which suggested increased protein synthesis. 
Ichthyotic back skin showed no significant devia-
tions from normal: however, Spearman noted great 
variability in expression of the gene effect and 
predicted that histologic abnormalities might be 
demonstrated in more se\·erely affected animals. 
He compared the defect in the mutant mouse to 
two human disorders. ichthyosis vulgaris and pso-
riasis. postulating that keratinization might be 
altered due to an increased rate of epidermal cell 
turnover. 
Although our current concepts of the pathoge-
netic mechanisms in psoriasis and ichthyosis vul-
garis might not suggest this comparison. pearman 
was intrigued by the potential of this animal as a 
model for human disease. Because of t he obvious 
clinical resemblance to human ichthyosis. the 
autosomal recessiYe inheritance of the genetic 
defect. and the speculation that epidermal cell 
turnover might be increased in this animal. '''e 
attempted to study ichthyotic mouse epidermis by 
histologic, histochemical. ultrastructural, and 
autoradiographic techniques in order to explore t he 
possibility that this animal might have a defect in 
keratinization similar to human lamellar ichthyo-
sis. 
MATERIALS A!\10 METHODS 
Homozygous (ic/ic) and heterozygous (ic/ +) ichthyotic 
mice were purchased from the Jackson Laboratories, Bar 
24 JENS.EN AND ESTERLY 
Harbor, Maine. Swiss S albino mice, which were used as 
controls, were supplied by an area breeder. All animals 
were housed in plastic cages and given food and water ad 
libitum. Four-millimeter punch biopsies were obtained 
from the skin of the abdomen. back, and tail of 4 animals 
from each group (ic/ic, ic/+, Swiss S) under ether 
anesthesia. The tissue was fixed in Zenkers formol, 
embedded in paraffin. and sectioned at 6 JJ. Sections 
from each specimen were stained with hematoxylin and 
eosin, alcian blue (pH 2.5), colloidal iron with and without 
prior hyaluronidase digestion, and periodic acid- Schiff 
reagent with and without diastase digestion. 
Histochemistry: 
Biopsies of abdomen. back, and tail from 4 of each type 
of mouse were snap-frozen in liquid nitrogen. sectioned 
by cryostat at 6 1.1 . and stained for the following enzymes: 
glucosaminidase [13}, nonspecific esterase ll4 ), succinic 
dehydrogenase (15 ), glucuronidase [16], galactosidase 
[17], leucine aminopeptidase [18], cytochrome oxidase 
[19]. and acid phosphatase [20 ]. The distribution and 
intensity of end-product staining was arbitrarily graded 
from 0 to 3+ on the basis of comparison with sections 
from the Swiss S albino mouse. 
Electron Microscopy 
Skin biopsy specimens were obtained from the backs 
and tails under ether anesthesia. Prior to biopsy. the back 
hair was trimmed with a standard electric animal clip-
per. The biopsies were divided into 1-mm cubes and fixed 
for 2 hr in 4% glutaraldehyde buffered to pH 7.4 with 0.1 
M phosphate buffer. Following fixation. the tissue was 
washed in 0.1 M phosphate buffer for I hr, postfixed in l <;;. 
osmium tetroxide buffered to pH 7.4 with 0.1 M phos-
phate buffer for 2 hr. dehydrated in graded ethanols and 
propylene oxide, and embedded in Epon-araldite. The 
entire fixation procedure was carried out at 0-4°C. 
The specimens were oriented in the blocks under a 
dissecting microscope to ensure sectioning in a vertical 
plane through the entire epidermis. Trimming of blocks 
was monitored by viewing 1-1.1-thick sections. stained 
with toluidine blue, under the light microscope: hair 
follicles were excluded by trimming the block face. 
Ultrathin sections prepared on a Porter-Blum MT-2 
ultramicrotome. using glass knives. were placed on car-
bon -coated, Formvar copper grids. The sections were 
stained with 1% aqueous uranyl acetate followed by lead 
citrate [21 ]. The grids were examined in a Zeiss EM 9S-2 
electron microscope and the micrographs taken at. pri-
mary magnifications ranging from 5,000:. to 30,000x . 
Autoradiography 
Eighteen adult male mice (6 ic/ic, 6 icl+. and 6 Swiss 
S) were housed in groups of 3 in plastic cages. Only male 
mice were used to avoid the influence of the female 
estrous cycle on the epidermal mitotic rate [22]. Each 
mouse was injected intraperitoneally with 25 1.1Ci of 
( 3H ]thymidine (New England uclear Co., sp act 50.8 
Ci/mmole) on day 0. Four-millimeter biopsies were ob-
tained from back skin on day 1 and every other day sub-
sequently for a total of 19 days. All biopsies were taken 
under ether anesthesia at 14:00 hours to avoid diurnal 
variation in proliferative activity [23 ). On a given day, 
only 3 mice from each group were biopsied so that individ-
ual mice were biopsied at 4-day intervals. 
Specimens were fixed in 10% buffered formalin, dehy-
drated, embedded in paraffin, and sectioned at 6 JJ . 
Autoradiographs were prepared by dipping slides in 
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Kodak NTBs liquid emulsion and exposure in ligh t-tight 
boxes for 4 weeks at 4 o c_ Slides were developed in Kodak 
D19 developer and stained with nuclear fast red. Three 
slides were prepared from each biopsy specimen. Labeled 
and unlabeled interfollicular epidermal cells were 
counted under oil immersion ( x 1000) in contiguous 
fields outlined by a Howard disc in the ocular, and t he 
number of labeled nuclei was expressed as number per 
1,000 epidermal cells for each slide. A nucleus was 
recorded as labeled when there were at least 5 grains 
above background. 
The means and standard deviations were calculated, 
and the mean values from each of 3 strains of mice on a 
given day were compared by a one-way analysis of 
variance at a = 0.05 level of significance. 
RESULTS 
The physical appearance of the homozygous 
ichthyotic mutant as compared to the heterozy-
gous mouse is illustrated in Figure la_ The adult 
ic/ic mouse is smaller and less well developed than 
the heterozygote which has a normal appearance 
except for increased seating of the tail. The coat of 
the ic/ic mouse is sparse and composed of short. 
curly hairs which vary from almost total absence to 
moderate density over the mid back, but are never 
as numerous as those or t he heterozygous animal. 
Vibrissae are short and curly. Severely affected 
animals have little hair, thickened, folded skin. 
and readilv discernible scales over the entire body 
surface (F-ig. 1 b). However. there is considerable 
variation in expression of the gene_ and most viable 
bomozygotes are visibly scaly only on the feet, tail. 
and ears. The tail is most striking in that scaling is 
marked_ often resulting in constriction bands: 
FIG. 1. a: Homozygous ichthyotic mouse shown with 
heterozygous animal. b: Severely affected homozygous 
ichthyotic mouse. 
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riG. 2. a; Back skin from Swiss s mouse (H & E. X 
45). b: Tail skin from Swiss S mouse (H & E. " 451. 
these apparently interfere with circulation to the 
distal portion of the tail which may be lost by 
necrosis. Homozygous animals breed poorly. Fe-
males are almost always sterile and males occa-
sionally so. 
Histology 
Hematoxylin and eosin-st ained sections of back 
and tail skin from the Swiss S mouse are shown in 
Figures 2a and b. Four epidermal layers are clearly 
dis tinguishable; basal cells which are consistently 
nucleated, stratum spinosum cells which are occa-
sionally nucleated. and granular cells which are 
rarely nucleated. The stratum corneum is uniform 
in thickness and composed of orthokeratotic cells 
throughout. The dermal- epidermal junction is 
smooth with few rete ridges. Jn tail skin. the 
granular layer is confined to the follicular epider-
mis. 
Back and tail epidermis from the heterozygous 
ichthyotic mouse (Fig. 3a. b) resembled that of the 
Swiss Smouse. with the exception of the increased 
thickness of the stratum corneum noted in interfol-
licular a reas of tail epidermis. In contrast, the skin 
of t he ic/ic mouse (Fig. 4) had distinct histologic 
differences. Most noticeable was the stratum cor-
neum which was significantly thickened. The gran-
ular layer appeared to have an increased number of 
cells as did the stratum spinosum. The basal layer 
resembled that of the Swiss S mouse, but more rete 
ridges were evident (Fig. 4a). Thickening of the 
stratum corneum was most marked in sections of 
tail skin (Fig. 4b), and granular layer was some-
times present under the tail scales as well as in t he 
follicular regions. Differences between the ic/ic 
mouse and the ic/+ and Swiss S mouse were least 
pronounced in sections of abdominal skin . 
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Sections treated with alcian blue (pH 2.5). 
colloidal iron with and without hyaluronidase 
digestion, and periodic acid-Schiff reagent with 
and without diastase digestion clisclosed no differ-
ences in staining among the t hree types of mice. 
riG. 3. a: Back skin from heterozygous ichthyotic 
mouse (H & E >< 45). b: Tail skin from heterozygous 
ichthyotic mouse (H & E. x 45). 
FIG. 4. a: Back skio from homozygous ichthyotic 
mouse (H & E. x 45). b: Tail skin from homozygous 
ichthyotic mouse (H & E. x 45). 
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Histochemistry 
The reactions for lysosomal and respiratory 
enzymes for the three groups of mice are listed in 
Table I. Stratum corneum and viable epidermis 
(stratum granulosum, spinosum. and basal cells) 
are graded separately for each specimen . No large 
differences were observed in staining reactions 
between the three groups: however, staining for 
cytochrome oxidase, succinic dehydrogenase, and 
nonspecific esterase was more pronounced in 
ichthyotic back skin than in the Swiss S animal. 
Acid phosphatase reactivitv was also more intense 
in both back and tail epidermis of the ichthyotic 
animal. In the tail skin, the staining of stratum 
corneum was often continuous rather than inter-
rupted and localized to the perifollicular areas, as 
in the Swiss S mouse. 
Electron Microscopy 
The ultrastructural characteristics of the basal 
cells in normal (Swiss S albino) and ichthyotic 
mouse epidermis were identical and conformed to 
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published descriptions of normal mouse basal cells 
[24- 29 ]. 
Certain ultrastructural differences were noted. 
however, between normal and ichthyotic cells in 
the stratum spinosum. The spinous cells of nor-
mal mouse epidermis were stellate in configura-
tion with relatively large ovoid nuclei. Mitochon-
dria and ribonuclear protein particles were pres-
ent, but tonofilaments were noted to be more 
numerous than in the basal cell layer and mem-
brane-coating granules were recognizable within 
the cytoplasm. The same structures were present 
in the ichthyotic spinosum cells. but they ap-
peared more profuse and prominent. The tcmofila-
ments retained their relationship with the desmo-
somes but were increased in number and con-
spicuously clumped. The desmosomes were nor-
mal in number and appearance. Mitochondria, 
ribonuclear protein particles, and membrane-
coating granules were all present in increased 
numbers. There was a striking dilatation of the 
intercellular junction between the stratum spino-
TABLE I. Distribution and intensity of end-product staining in histuchemical preparation.~ of skin from u·iss 8, ic/-+ . 
and iclic mice 
Tail Back Abdomen 
Swis:\ Swi~:-. Swis:o: 
s icl• IC"/H s IC - il'/IC s tel- tc/ic 
Glucosaminidase S.C. + + Tr -t .... Tr 
Epid. Tr Tr Tr _,_ .,_ Tr + Tr 
Nonspecific esterase .C. Tr" Tr• Tr• 0 Tr 0 0 0 
Epid. Tr Tr Tr Tr Tr Tr Tr 
Leucine aminopeptidase S.C. 0 0 0 0 0 0 0 0 0 
Epid. 0 0 0 0 0 0 0 0 0 
Cytochrome oxidase S.C. 0-Tr 0 0-- 0--+ 0 + 0 0 + 
Epid. 0-Tr 0 0--- 0-Tr 0 + 0 0 + 
Succinic dehydrogenase .c. +-• T-"-0 - +" 0 0 0 0 0 0 
Epid. + + T T -+ -t Tr + 
Glucuronidase S.C. Tr Tr Tr 0 0 0 0 0 0 
Epid. 0 0 0 0 0 0 0 0 0 
Galactosidase S.C. 0 0 0 0 0 0 0 0 0 
Epid. 0 0 0 0 0 0 0 0 0 
Acid phosphatase S.C. ,._.b T+- +-'--r 0 0 0 0 0 0 
Epid. ++ ++ + ++ ++ + + + 
Abbreviations: 
S.C.-stratum corneum 
Epid.-viable epidermis 
Tr- trace 
ic/ + -heterozygous ichthyosis mouse 
ic/ ic-homozygous ichthyosis mouse 
• Follicular areas only. 
" Interfollicular areas only (lower S.C.). 
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FIG. 5. tratum granulo~um of albino wiss mouse: keratohyaline granules ( Kl. tonofilaments ( Tl , ribosomes (r ). 
mitochondria (m). ;-..;ote emptiness of intercellular spaces (is) and membrane-coating granules (arrow) in close 
association with cell membrane I · 26.000). Bar - l!'m. 
sum and stratum granulosum cells. and the space 
was filled with dense aggregates of membrane-
coating granules and amorphous material. These 
tindings were in sharp contrast to the close asso-
ciation of these cell layers and the relatively 
empty intercellular spaces in the normal mou e 
epidermis. 
The normal stratum granulosum was composed 
of two cell layers. with those cells in the lower layer 
occasionally being nucleated. All granulosum cells 
were flattened and elongated. Mitochondria were 
sparse, indicating relative metabolic inacti\'ity. 
The tonofilaments were slightly clumped and had 
begun to align themselves in a parallel fashion 
along the horizontal axis of the cell. A few kerato-
hyaline granules were een in the lower layer and 
increased numbers were evident in the upper 
layer of granular cells. Although the junction be-
tween the two granular cells remained relatively 
closed. membrane-coating granules were ob-
served at the cell periphery. presumably releasing 
their contents into the intercellular space (Fig. 5). 
Similar feature characterized the granular cells 
in the ichthyotic mouse epidermis: however. the 
keratin-forming structures were more profuse and 
the changes occurred in a more disorganized fash-
ion (Fig. 6). Membrane-coating granules were 
extremely numerous and were often seen in large 
aggregates in the cytoplasm and in the dilated 
intercellular spaces where they appeared to be 
intact. The keratohyaline granules varied in size 
but were more numerous and prominent than in 
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FIG. 6. Stratum granulosum of ich thyotit: mouse showing lower stratum corneum (sc) and stratum granulosum. 
Keratohyalin (K ) can be seen in large aggregates. Tonofilaments (T) are excessively clumped and difficult to discern. 
Note large amorphous area {arrows) with numerous membrane-coating granules ( >< 23.000). Bar = 1 ~-tm . 
the normal mouse epidermis. Smaller granules 
were associated with ribonuclear protein particles 
which also appeared to be increased in number. 
Mitochondria often presisted into the granular cell 
layer, and cristae could still be distinguished in 
many of them, indicating continued metabolic 
activity. 
In the Swiss S epidermis, tbe transition from 
granular cell to stratum corneum was rather ab-
rupt. The granular cells immediately below the 
stratum corneum contained increased amounts of 
keratohyalin and clumped tonofilaments associ-
ated with the keratohyaline granules. Membrane-
coating granules were not present in the upper 
portion of the cytoplasm, which appeared very 
electron dense. In the ichthyotic mouse. this region 
seemed to extend to a g-reater depth, and the 
cytoplasm of each cell was packed with clumped 
tonofilaments and increased numbers of ribosomes 
and keratohyaline granules . 
The lower stratum corneum cells frequently 
contained inclusions in both t he normal and 
ichthyotic mouse speci mens. These inclusions dis-
appeared in t he upper layers of the normal stratum 
corneum (Fig. 7), but in the ichthyotic specimens . 
the inclusions persisted into the upper layers (Fig. 
8) . ln t he normal stratum corneum, the horny cells 
were fla ttened and orderly in arrangement; how-
ever, those of the ichthyotic mouse were irregular 
in outline and greatly thickened. 
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Tail epidermis was also examined and showed 
changes similar to those of back skin in each cell 
layer (Figs. 9, 10). 
Autoradiography 
The autoradiography data a re tabulated in Fig-
ure ll . tn all three groups of mice, radioactive-
labeled nuclei appeared mainly in the basal layer 
on day 1, but, by day 3, were distributed through-
out the stratum spinosum. The peak number of 
labeled cells in all t hree types of mice was reached 
on day 7, except for the ic/ + mouse, where mean 
values were slightly greater on days 3 and 5. 
Labeled cells were fi rst identified in the stratum 
corneum on day 5. A decrease in number of labeled 
cells was noted on days 11 and 13 in all three 
groups of animals, but small numbers of these cells 
were still detectable in the upper epidermis and 
stratum corneum on day 17. No statistical differ-
ences were found among the three strains of mice 
(ic/ic, ic/+. Swiss S) on any biopsy day. 
i"JG. 7 . Normal mouse midstratum corneum. Horn 
cell content and intercellular cement are normal (' 
35,000). Bar l~o~m . 
Ftc. 8. Midstratum corneum of ichthyotic mouse 
showing horny cell with inclusions ( x 51.000). Bar ~ 0.5 
~o~m . 
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Ftc . 9. Tail of wiss mouse. Kerawhyaline granules 
(K J. Tonofilaments are aligned along the horizontal axis 
of the horny layer. Membrane-coating granules are sparse 
(arrow). Cytoplasm is relatively electron lucent ( x 
9,300). Bar = I ~o~m . 
Fro. 10. Tail of ichthyotic mouse. stratum granulo-
sum. Keratohvaline granules (K) appear larger and 
increased in number. Tonofilaments ( T) are in disarray. 
Membrane-coating granules (arrou·) are numerous. Inter-
cellular space (isl is filled with amorphous material ( x 
9.300). Bar - I ~o~m . 
DISC'LT SID:'\ 
The epidermis of the mutant mouse ichthyosis 
differs from that of the Swiss S mouse in several of 
its characteristics. The histologic alterations 
include thickening of the stratum corneum, focal 
accentuation of the granular layer, and hyperplasia 
of the spinou, layer. H istochemical stains of 
ichthyotic epidermis demonstrate increased activ-
ity of the re piratory enzymes. cytochrome oxidase 
and succinic dehydrogenase. as well as increased 
nonspecific esterase and acid phosphatase act.i,·ity. 
The histochemical differences, although definite, 
a re relatively modest and are confined mainly to 
back and tail epidermis. However. as suggested by 
Spearman. it is likely that the degree of alteration 
in the histologic and histochell}ical patterns can be 
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related directly to the severity of the gene effect. 
Unfortunately, markedly affected animals have a 
shortened life span and are not readily available for 
investigation . 
The purpose of this study was to evaluate the 
ichthyosis mouse as a possible model for the 
autosomal recessive human disease, lamellar 
ichthyosis. The histologic and histochemical 
changes in the mutant mouse, although nonspecif-
ic, are comparable to t hose found in lamellar 
ichthyosis. Histochemical stains of biopsies froll! 
patients with lamellar ichthyosis [3 ] have demon-
strated increased oxidative en zymes (succinic de-
hydrogenase. lactic acid dehydrogenase, and dihy-
dronicotinamide adenine dinucleotide) throughout 
the epidermis including the transitional zone wit h 
spillover into t he stratum corneum. Intense stain -
ing for acid phosphatase and indoxyl esterase has 
been observed in a broadened zone extending from 
the granular layer through most of the stratum 
corneum . These results were interpreted as indica-
tive of accelerated metabolism in the epidermal 
cells of these patients. Although the enzyme histo-
chemistry employed in t his study was slightly 
different, the modest increases in both respiratory 
and lysosomal enzymes in the ichthyotic mouse 
epidermis might be interpreted in the same fashion 
as in the human. 
When compared to the Swiss S mouse, distinct 
ultrastructural differences were noted in the epi-
~ 120 s.-u s . • 
,;j ~I• • e 
u te../IC• .t. 
_,100 
~ I~ !!jeo -~ jl jtl t!! !f ~GO d ' ., ~ 4 0 
" f ut "'"" .~ t+t ~ 
"5 
0 
17 3 9 ~ 1'5 
nME t 04YS J 
Ftc. ll. Mean counts of labeled ce11s in epidermis of 
the three types of mice. !-bars represent 1 standard 
deviation. 
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dermal cells of the ichthyotic mouse, principally 
involving structures which part icipate in the proc-
ess of keratinization . These differences were main -
ly quantitative in nature. and few specific altera-
tions in structural morphology were apparent. 
The persistence of intact mitochondria into t he 
granular layer and the increase in ribosomal parti-
cles might be interpreted as evidence for an in-
creased metabolic rate. ln addition, the profusion 
of keratohyaline granules. tonofilaments, and 
membrane-coating granules also suggest an accel-
erated yet disorganized keratinization process. 
In lamellar ichthyosis, the autosomal recessive 
form of ichthyosis in humans, the epidermis is 
usually acanthotic with a well-developed granular 
layer [1]. The ul t rastructural charact eristics of 
epidermis from patients with lamellar ichthyosis 
and from the ichthyotic mouse are summarized in 
Table D. It has been postulated, on the basis of cell 
kinetic st udies, t hat an accelerated epidermal 
transit time and m itotic ra te might accoun t for the 
clinical and histologic findings (2], a lthough t he 
kinetic data have not been fully substantiated in 
all patients studied by subsequent investigators 
[3o-31]. Ult rastructural findings in epidermis from 
patients with lamellar ichthyosis also appear to 
support t he concept of altered cell kinetics. Stra-
tum spinosum and granulosum cells are presumed 
to be more active metabolically that normal 
because of pers istence of mitochondria into the 
granular layer and increased numbers of ri bonu-
clear protein particles, keratohyaline granules. and 
membrane-coating granules [3,5]. In addition. an 
increase in intercellular cement substance in t he 
stratum corneum has been described [31. 
Although the abnormalities of the horny cells in 
the ichthyotic mouse epidermis also suggest a 
rapid migration wit h inadequate time for forma -
tion of normal keratin. no conclusion can be d rawn 
concerning transit t ime of epidermal cells from the 
ultrastructural features alone and, indeed, the 
autoradiograph ic data do not support this concept. 
Alternatively, the excessive numbers of mem-
brane-coating granules in ichthyotic epidermis 
might be explained by an overproduction of these 
structures and t rapping within the strat urn cor-
TABLE ll. Ultrastru.ctu.ral characteristics of epidermi.~ in human Lamellar ichthyosis and the ichthyosis mouse 
Structure Lamellar icb.tb.yosis Mouse ic/ir 
Desmosomes 
Membrane-coating granules 
Keratohyaline granules 
Stratum corneum 
Tonofilaments 
Mitochondria 
Ribosomes 
Rough, endoplasmic 
reticulum. Golgi 
Cell junctions 
Normal 
increased and present in 
stratum corneum 
Large 
Absence of normal keratin 
pattern, intercellular cement increased 
Normal 
Persistent 
Increased 
Not seen 
Dilated 
Normal 
Increased in 
intercellular spaces 
Large and numerous 
Abnormal, interrupted 
matrix, inclusions 
Clumped excessively 
Persistent 
Increased 
Not seen 
Dilated 
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neum cells resulting in the inclusions discernible in 
the horny layer. Thus, the mutant gene could exert 
its effect on t he keratinization process by causing a 
disorderly production of keratin-forming structures 
rather than by decreasing epidermal t ransit time. 
The technical assistance of Ms. Lillian Flanagan is 
gratefully acknowledged. 
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